In the dry cleaning of the exhaust gas from the aluminium cells impurities are accumulated in the finer fractions of secondary alumina from the dry scrubbers. The present work describes new methods for the determination of dust composition, aiming at increasing the understanding of the effect of cell operation on the amount and the composition of dust in the fume. New and advanced analysis methods are used to characterize a broad specter of emissions. An Electrical Low Pressure Impactor is used to sample and analyze the dust from the cells. The equipment enables real-time particle size distribution analysis of 12 particle classes in the range 30 nm -10 μm. The size classified samples are analyzed by means of SEM/EDS and XRD to determine the characteristic chemical composition of the different fractions. Understanding the evolution, evaporation, and condensation of particulates in the cell emissions under different operational conditions may facilitate new standards for environmental friendly and energy efficient high amperage electrolysis cells.
Introduction
An understanding of formation, evaporation and condensation of gas compounds in the aluminium electrolysis cell and the off-gas duct system under various operational conditions and current densities are of interest both for setting new standards for environmental friendly production and for efficient operation of high productivity electrolysis cells.
It is commonly accepted that beside the bath chemistry the operational practice has a considerable effect on the gas composition and condensation products in the off gas [1, 2] . Large current density increases may only be realized by increasing the heat losses to maintain the heat balance of the cell. As most of the surplus heat has to be released with the exhaust, it is likely that the particulates formation in the cell will be affected. A higher temperature may affect the cell superstructure and the subsequent gas treatment [3, 4] , however, it may be a requirement for economical heat recovery [5, 6] . Also, cost effective CO 2 capture, if developed, requires less draught air to increase the CO 2 concentration, resulting in higher off-gas temperature. Hence, the composition of the finer particulates is of interest, both from a dust recovery perspective and scale buildup in the duct and in heat recovery units.
Fume emitted by aluminum reduction cells with prebaked anodes have been investigated by Less and Waddington [7] . The fume and dust particles sampled under varying operational conditions were examined by chemical analysis, X-ray crystallography, and optical and scanning electron microscopy. Approximately 50 % of the fluoride emissions were in form of particulates. The fine fraction < 2 μm, consisting of condensed fluorides approximating the chiolite composition, contributes about 35 % of the total fluoride emissions. The coarse faction > 6 μm, consisting of alumina, carbon and frozen cryolite droplets, represents about 20 % of the total fluorine emissions. Exact particle size distribution was difficult to determine due to the many different components and the wide range of particle sizes. 
Hydrolysis of AlF 3 , Na 3 AlF 6 and Na 5 Al 3 F 14 may occur in contact with moisture in the draught air, Equations 4 and 5.
Höflich et al.
[12] collected potroom fumes from Søderberg and prebake smelters in a five stage impactor (0.18-0.35 μm, 0.35-0.65 μm, 0.65-1.2 μm, 1.2-3.5 μm and 3.5-10 μm). The electron microscopy approach to determine the particle distribution substantially underestimates the particle concentrations in the size range below 300 nm as shown elsewhere [13] . With 45-65 % particles containing O, F, Na and Al, a mixture of aluminium oxide and cryolite are most abundant in the potroom air. The ultrafine particles are considered to be condensation and hydrolysis products of vapor compounds from the electrolyte. 
